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SEPSECS gene
Sep (O-phosphoserine) tRNA:Sec (selenocysteine) tRNA synthase

Normal Function

The SEPSECS gene provides instructions for making an enzyme known as SepSecS.
This enzyme is involved in the formation of a molecule called a transfer RNA (tRNA),
which is a chemical cousin of DNA that is needed for building proteins. This particular
tRNA plays a critical role in the production of a protein building block (amino acid) called
selenocysteine (Sec). Selenocysteine contains the chemical element selenium, which is
an essential nutrient obtained from the diet.

Proteins that contain selenocysteine are called selenoproteins. Researchers have
identified about 25 human selenoproteins with diverse functions. For example, these
proteins are involved in antioxidant reactions, which protect cells against compounds
called reactive oxygen species that can damage DNA, proteins, and cell membranes.
Selenoproteins also play a role in turning on (activating) thyroid hormones and are
involved in immune system function and the production of sperm cells. Additionally,
studies suggest that selenoproteins are critical for normal brain development and for the
function of nerve cells (neurons).

Health Conditions Related to Genetic Changes

pontocerebellar hypoplasia

At least three mutations in the SEPSECS gene have been identified in people
with a disorder of brain development called pontocerebellar hypoplasia. The major
features of this condition include delayed development, problems with movement,
and intellectual disability. SEPSECS gene mutations have been found to cause a
form of the disorder designated pontocerebellar hypoplasia type 2 (PCH2) in several
families of Iraqi and Moroccan ancestry. When PCH2 results from mutations in the
SEPSECS gene, it is sometimes categorized more specifically as PCH2D. The signs
and symptoms of PCH2D appear to be somewhat less severe than other forms
of pontocerebellar hypoplasia. Researchers also refer to PCH2D as progressive
cerebellocerebral atrophy (PCCA).

The SEPSECS gene mutations that cause PCH2D completely eliminate the function
of SepSecS. A lack of this enzyme's function impairs the production of selenocysteine
and the subsequent formation of selenoproteins. It is unclear how a shortage of these
proteins contributes to abnormal brain development in people with PCH2D.



Chromosomal Location

Cytogenetic Location: 4p15.2, which is the short (p) arm of chromosome 4 at position
15.2

Molecular Location: base pairs 25,120,005 to 25,160,582 on chromosome 4 (Homo
sapiens Annotation Release 108, GRCh38.p7) (NCBI)

Credit: Genome Decoration Page/NCBI

Other Names for This Gene

• liver-pancreas antigen

• LP

• O-phosphoseryl-tRNA(Sec) selenium transferase

• PCH2D

• SLA

• SLA-p35

• SLA/LP

• SLA/LP autoantigen

• soluble liver antigen

• soluble liver antigen/liver pancreas antigen

• tRNA(Ser/Sec)-associated antigenic protein

• UGA suppressor tRNA-associated protein
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https://www.ncbi.nlm.nih.gov/gene/51091
https://www.ncbi.nlm.nih.gov/genome/tools/gdp


Additional Information & Resources

Educational Resources

• Dietary Reference Intakes for Vitamin C, Vitamin E, Selenium, and Carotenoids
(2000): Selenium
https://www.ncbi.nlm.nih.gov/books/NBK225470/

• NIH Office of Dietary Supplements: Selenium
https://ods.od.nih.gov/factsheets/Selenium-HealthProfessional/

Scientific Articles on PubMed

• PubMed
https://www.ncbi.nlm.nih.gov/pubmed?term=%28SEPSECS%5BTIAB%5D
%29+OR+%28SLA-p35%5BTIAB%5D%29+AND+english%5Bla%5D+AND
+human%5Bmh%5D+AND+%22last+3600+days%22%5Bdp%5D

OMIM

• O-PHOSPHOSERINE tRNA-SELENOCYSTEINE tRNA SYNTHASE
http://omim.org/entry/613009

Research Resources

• Atlas of Genetics and Cytogenetics in Oncology and Haematology
http://atlasgeneticsoncology.org/Genes/GC_SEPSECS.html

• ClinVar
https://www.ncbi.nlm.nih.gov/clinvar?term=SEPSECS%5Bgene%5D

• HGNC Gene Symbol Report
http://www.genenames.org/cgi-bin/gene_symbol_report?q=data/
hgnc_data.php&hgnc_id=30605

• NCBI Gene
https://www.ncbi.nlm.nih.gov/gene/51091

• SelenoDB: Selenoproteins Database
http://www.selenodb.org/

• UniProt
http://www.uniprot.org/uniprot/Q9HD40
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